Enzymatically degradable alginate/gelatin bioink promotes cellular behavior and degradation in vitro and in vivo.
Bioink is of paramount importance in the process of three-dimensional extrusive bioprinting technology. Alginate is extensively used in cell-laden extrusive bioprinters with the advantage of biocompatibility, gelling and crosslinking features; however, the bioinert properties of alginate made it hard to degrade in vivo, and restrict cellular adhesion, extension and migration. In this study, we incorporated two concentrations of alginate lyase (0.5 mU ml-1 and 5 mU ml-1) into alginate/gelatin bioink to improve its degradation properties and effects on cellular behavior. The enzymatically degradable bioink demonstrated lower stiffness and higher porosity. Cellular proliferation, adhesion and extension were facilitated in the degradable bioink without sacrifice of cell viability. Additionally, the property of degradation still worked in vivo, with cellular infiltration and retention being observed in the grafted bioprinted constructs. The results suggest that alginate lyase could be incorporated into alginate/gelatin bioink. Degradation properties and cellular behavior could be promoted both in vitro and in vivo, providing a new avenue for the upgrade and modification of alginate-based bioink for further applications.